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Japanese Patent Application Kokoku Publication No. Sho 43-12331 (examined, 
approved Japanese patent application published for opposition) 

Published date for opposition: May 24, 1968 

Method for producing 1, 2-disubstituted hydrazine 

Detailed Description of the Invention 

The present invention relates to a method for producing a novel 1,2- 
disubstituted hydrazine which may be used as a stabilizer of polyolefins. 

Generally, polyolefins have defects such as darkening or being degraded 
through thermal oxidization during manufacturing and due to heat when prepared as a 
product. Use of various antioxidants is proposed to prevent such degradation 
phenomena. However, in case of, for example, polyolefm fiber blended with prior art 
antioxidants obtained by melt spinning, added stabilizer scatters away or dissolves away 
from the fiber during various treatments and thus the fiber has the defect that its 
permanent stability cannot be ensured. Thus, the development of stabilizers which is 
less likely to vanish during various treatments and which permanently can stabilize 
olefins is desired in the art. The object of the present invention is to provide a 
stabilizer which meets the above conditions. 

The present invention concerns a method for producing a 1 , 2-disubstituted 
hydrazine of the general formula: 
R 2 Pm 
I I 
Ri-S-CH 2 CH-CONHNHOC-CHCH 2 -S-R 3 

(Ri is a linear or branched alkyl, cycloalkyl, allyl or aralkyl group of more than 6 
carbons; R 2 is hydrogen atom or a methyl group; and Ri, R 2 , R3 and R4 may be the 
same), 

which method is characterized by reacting mercaptan of the general formula RiSH (Ri 
is the same as above) with the compound of the general formula: 
R 2 

I 

CH 2 =CH-COOR 

(R 2 is the same as above; and R is hydrogen atom or a lower alkyl group), 
and then reacting the product in order or simultaneously with hydrazine and acid or its 
reactive derivative of the general formula: 
Pm 



R 3 -S-CH 2 -CH-COOH 

(R3 is an allyl or aralkyl group; R4 is hydrogen atom or a methyl group). 

When performing the present invention, mercaptan of the general formula 
RiSH and acrylic acid or acrylic acid derivative of the general formula: 
R2 

I 

CH 2 =C-COOR 

is reacted in the presence of basic catalyst (e.g., organic tertiary amine, Triton-B; 
sodium alcoholate; NaOH; KOH; etc.) without solvent or in an appropriate inactive 
solvent (e.g., benzene; dioxane; pyridine; etc.) to produce 
R 2 

I 

Ri-S- CH2CH-COOR 

(R is the same as above). Then, this is reacted with hydrazine without solvent or in an 
appropriate solvent (e.g., lower aliphatic alcohol; dioxane; benzene; pyridine; water; 
etc.) to produce 
R2 

I 

R r S- CH2CH-CONHNH2, 

and then the objective 1 ,2-disubstituted hydrazine can be obtained by reacting acid or its 
reactive derivative 
R4 

I 

R 3 -S- CH2CH-COOH 

without solvent or in an appropriate inactive solvent (e.g., alcohols; benzene; xylene; 
chlorobenzene; nitrobenzene; tetralin; decalin; pyridine; etc.). During the last step of 
the above-mentioned procedure, in case of using acid halide as the reactive derivative of 
acid of the general formula, it is recommended to perform the reaction in basic medium. 
In case where Ri and R2 are the same and R3 and R4 are the same, the objective product 
can be obtained only by treating compound 

R 2 

I 

R r S- CH2CH-COOR 

with hydrazine. Alternatively, hydrazine and compound 
R4 



R 3 -S- CH2CH-COOH 
may be simultaneously reacted with 
R 2 

I 

Ri-S- CH2CH-COOR. 

Exemplary mercaptans represented by RiSH used as the material of the present 
inventive method are n-octyl mercaptan, n-dodecyl mercaptan, n-hexadecyl mercaptan, 
n-octadecyl mercaptan, cyclohexyl mercaptan, thiophenol, 3-methylthiophenol, benzyl 
mercaptan, etc. Examples of compounds represented by the general formula: 

R2 

I 

CH 2 =C-COOR 

include acrylic acid, methacrylic acid, and methyl esters and ethyl esters thereof. 

Representative 1,2-disubstituted hydrazines obtainable by the present inventive 
method include l,2-bis-(3'-n-dodecylthiopropionyl)-hydrazine; 

1 ,2-bis-(3 '-n-hexadecylthiopropionyl)-hydrazine; 
1 ,2-bis-(3 ' -n-octadecylthiopropionyl)-hydrazine; 
l 5 2-bis-(2'-methyl-3'-n-dodecylthiopropionyl)-hydrazine; 

1 ,2-bis-(2 ' -methyl-3 ' -n-octadecylthiopropionyl)-hydrazine; and 
1 ,2-bis-(3 ' -benzylthiopropionyl)-hydrazine. 

The compounds obtainable by the present inventive method have a superior 
characteristic as a stabilizer of polyolefins and can be used at a concentration of 
0.05-10% (weight), preferably 0.1-5% (weight) for stabilizing polyolefins. Moreover, 
polyolefins can be synergistically stabilized by the combined use with known 
antioxidants and/or UV absorbers. 

EXAMPLE 1 

a. 0.5 ml of Triton-B (40% methanol solution of benzyltrimethylammonium 
hydroxide) was added to 101 g of n-dodecyl mercaptan, 47.3 g of methyl acrylate was 
dripped in over 2 hours at 10-20°C under agitation, and after 5 hours of agitation under 
room temperature the mixture was left standing overnight. 500 ml of benzene was 
added to the reaction mixture, washed three times with 100 ml of water, the benzene 
solution was dried with anhydrous sodium sulfate, and benzene was removed with a tap 
aspirator to obtain 103g of 3-n-dodecylthio-propionate methyl by vacuum distillation of 
the residual. Boiling point: 162-164.5°C/lmmHg. 



b. After 2.5 hours of reflux of a mixture solution of 3-n-dodecylthiopropyonate 
methyl (57.6 g), ethanol (120 ml) and 80% hydrazine monohydrate (80 g), the solution 
was poured onto iced water, and obtained crystals were collected by filtration. After 
washing with water, the crystals were recrystalized from ethanol to obtain 55 g of 
colorless 3-n-dodecylthiopropionate hydrazine. Melting point: 93-94°C. 

Elemental analysis: as C15H32ON2S 

C H 
Experimental Value (%) 61 .87 1 1 .01 
Theoretical Value (%) 62.44 11.09 

c. A mixture of 3-n-dodecylthiopropyonate hydrazide (28.8 g), 
3-n-dodecylthiopropionate methyl (34.6 g) and xylene (120 ml) was heated with reflux 
for 40 hours, 250 ml of ethanol was added while heating, and crystals which deposited 
while cooling to 40-50°C were collected by filtration. After recrystalization from 
xylene, l,2-bis-(3'-n-dodecylthiopropionyl)-hydrazine was obtained as colorless 
crystals. Melting point: 139.5-140.5°C; yield: 25 g. 

Elemental analysis: as C30H60O2N2S2 

C H 
Experimental Value (%) 65.69 10.37 
Theoretical Value (%) 66.07 11.01 

Except that decalin and tetralin were used in place of xylene and that the 
mixture was heated for 10 hours at 180°C in nitrogen current, the same treatments as 
above were performed to obtain 26 g and 21 g of the objective products, respectively. 

EXAMPLE 2 

A mixture of 3-n-dodecylthiopropionate methyl (41 g) obtained in Example 1, 
ethanol (150 ml), caustic soda (25 g) and water (40 ml) was heated with reflux for 40 
hours, the reaction product was poured onto iced water, then acidified with 
hydrochloride to collect deposited crystals by filtration. After washing with water, the 
crystals were recrystalized from water containing methanol to obtain 27.5 g of colorless 
3-n-dodecylthiopropionic acid. Melting point: 64-64.5°C. 

16 g of this carbonic acid was left standing for 2 hours in 16 g of thionyl 
chloride, treated at 70°C for 2 hours, and then 100 ml of anhydrous benzene was added 
to the reaction product. Under reduced pressure, excess thionyl chloride was removed 
with benzene by azeotropic distillation, which procedure was repeated three times. 



The obtained acid chloride was dissolved in 30 ml of anhydrous dioxane, and the 
solution was dripped over 30 minutes at room temperature with agitation into a solution 
wherein 17.5 g of 3-n-dodecylthiopropionate hydrazide had been dissolved in 150 ml of 
pyridine. Then, after agitation at room temperature for 2 hours, the solution was 
heated at 80 °C for 30 minutes, the reaction product was poured onto iced water, and the 
deposited crystal was collected by filtration and washed with water. After drying the 
obtained crystals, they were recrystalized from xylene to obtain 21 g of 
l,2-bis-(3'-n-dodecylthiopropionyl)-hydrazine. Melting point: 139.5-140.5°C. 

EXAMPLE 3 

a. 0.5 ml of Triton-B was added to 24.8 g of benzyl mercaptan and 18.9 g of 
methyl acrylate was dripped thereto with agitation over one hour under room 
temperature. After 4 hours of agitation at room temperature, the mixture was left 
standing overnight. 100 ml of benzene was added to the reaction mixture, washed 
three times with 100 ml of water, the benzene layer was dried with anhydrous sodium 
sulfate and benzene was completely removed by distillation with a tap aspirator to 
obtain crude 3-benzylthiopropionate methyl. This product was used in following 
reactions without further purification. 

b. A mixture of 14.7 g of 3-benzylthiopropionate methyl, 28 g of 80% hydrazine 
aqueous solution and 30 ml of ethanol was refluxed for 7 hours. Then, the reaction 
mixture was poured onto iced water, and the deposited crystals were washed with water 
and then dried to obtain 4 g of crude 3-benzylthiopropionate hydrazide. Melting point: 
50-54°C. After recrystalization from xylene, the product gave a melting point of 67-69 
°C. 

Elemental analysis: as CioHi 4 ON 2 S 

C H 
Experimental Value (%) 56.83 6.32 
Theoretical Value (%) 57.14 6.66 

c. A mixture of 3-benzylthiopropionate hydrazide (4.2 g), 
3-n-benzylthiopropionate methyl (6.3 g) and decalin (15 ml) was heated with reflux for 
8 hours at 180 °C in nitrogen current. The reaction mixture was poured into ethanol, 
and deposited crystals were collected by filtration and recrystalized from ethanol to 
obtain l,2-bis-(3'-benzylthioprpionyl)-hydrazine as colorless crystals. Melting point: 
138.5-139.5°C; yield: 2 g. 

Elemental analysis: as C20H24O2N2S2 



C H 

Experimental Value (%) 61.61 5 .93 

Theoretical Value (%) 61.85 6.18 

Example of Practical Application 

l,2-bis-(3'-n-dodecylthiopropionyl)-hydrazine was mixed to 0.3% (weight) 
into polypropylene crystal powder of a peculiar viscosity of 1.5 (measured at 135°C in 
tetralin), molded at 220°C, then subjected to melt spinning at 270°C, stretched at 130°C 
to obtain original fiber. This original fiber was treated in tetrachloroethylene at a 
melting ratio of 1:50 for 24 hours at 32°C to obtain dry cleaning treated fiber. For 
comparison, original fibers and dry cleaning treated fibers were obtained using known 
stabilizers, didodecyl-3,3'-thiodipropionate (product of ACC; DLTDP) and 
2,6-di-teritarybutyl-4-methylphenol (product of Siel [or Ciel]; Ionol), respectively in 
place of the above-mentioned stabilizer, mixing them into polypropylene powder to 
0.3% (weight) and by similarly spinning, stretching and treating the fibers. These 
samples were subjected for accelerated aging test at 140°C in a hot air dryer. The 
following results were obtained as the aging starting time (hr): 
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According to the results, the 1 ,2-disubstituted hydrazines obtainable through 
the present inventive method can be acknowledged to show less loss compared to prior 
art stabilizers and provide superior permanent stability to polyolefins. 

CLAIMS 

1 . A method for producing a 1 ,2-disubstituted hydrazine of the general formula: 
R 2 R4 
I I 
R1-S-CH2CH-CONHNHOC-CHCH2-S-R3 

(Ri is a linear or branched alkyl, cycloalkyl, allyl or aralkyl group of more than 6 
carbons; R2 is hydrogen atom or a methyl group; and Ri, R2, R3 and R4 may be the 
same), 



which method is characterized by reacting mercaptan of the general formula RiSH (Ri 
is the same as above) with the compound of the general formula: 
R 2 
I 

CH 2 =CH-COOR 

(R2 is the same as above; and R is hydrogen atom or a lower alkyl group), 
and then reacting the product in order or simultaneously with hydrazine and acid or its 
reactive derivative of the general formula: 
R4 

I 

R3-S-CH2-CH-COOH 

(R 3 is an allyl or aralkyl group; R4 is hydrogen atom or a methyl group). 



